$17 & 2 W
Vol.17 No.2

TEERERFR

The Chinese Journal of Nonferrous Metals

2007 42 H
Feb. 2007

YEHS: 1004-0609(2007)02-0296-07

ERSEMNRUANNFSMERNINERK SR

SCRGAk, FRBRAE, EEA, ¥ B, AR

(RIERHORY: MRS S TR, KR 030024)

B . AERHEEHIEOSOMI T ZrgpAlsNiys JEME a1 dthsh 1% . X HEA75H XRD)AfEE(EDS)
IHTEERT . ZrgoAl sNigs JE A G i Ak 2 = RIZEAR A R 2% =0t 59 ALNiZrs Bl ANy Zrso ESA 4 1F
AT e S T AL A S AR AR I G5 A0 25 5, B B ZE S OR, A R EOE BE R, ZrgoAl sNigs
3B b B A RS A BT RS RA 345 kI/mols A A R A A i AR HR I A A 5 A A 00 AT A A — 3
I, ARAL N 12 SRR S bR R WG S BTG e T, A ROUANRE

XA AR A4S SE Y WA BEE AR

FESES: TG139.8 SCHRFRIRAD: A

Correlation between crystallization kinetics of
amorphous alloys and primary phases during crystallization
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Abstract: The crystallization kinetics of ZrgAl;sNiys amorphous alloy was investigated by differential scanning
calorimetry (DSC). The results of X-ray diffraction (XRD) and energy dispersion spectrum (EDS) indicate that the
primary phases are complicated Al,NiZrs and AINiyZrs during the crystallization of ZrgAl;5Nips amorphous alloy. The
results suggest that the essence of effective activation energy of an amorphous alloy reflects the structure difference
between the primary phases and the amorphous phase. The more the structure difference is, the more the value of
effective activation energy for crystallization is. The effective activation energy for ZrgAl;sNiys alloy is as high as 345
kJ/mol. Only as the primary phases are the same during the quenching of a high-temperature melt and the crystallization

of corresponding amorphous alloy, can the kinetics parameters actually reflect the glass forming ability of the alloy. while

it does not work conversely.
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Fig.1 DSC curves of ZrgAl;sNiys amorphous alloy recorded
at scanning rates of 10, 20, 30 and 40 K/min
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Table 1 DSC data of ZrgAl;sNiys amorphous alloy recorded

at different linear scanning rates

B/(K-min") T/K T/K T,/)K
10 686.4 758.6 763.0
20 690.5 767.8 770.2
30 694.7 773.5 777.2
40 698.6 777.7 781.9
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Fig.2 XRD potterns of ZrgAlsNi;s amorphous alloy
isothermally annealed at 760 K for 30 (a) and 60 min (b) and at
1 000 K for 30 min (c) under scanning rate of 40 K/min
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Fig.3 TEM image of ZrgAl;sNiys amorphous alloy linearly
heated to 760 K at scanning rate of 40 K/min and isothermally

annealed for 30 min
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Fig.4 Kissinger plot of ZrgAl;sNi,s amorphous alloy
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Table 2 Numerically estimated (E,c) and experimentally determined (E.y,) E-factors as well as data inferred from modeling of

interface for different phases

Phase System size N/N; N,/Nj Se(1) Sei(i) E., Eep
I 83 <N, < 167 1 0.50 0.19 Kg 0.19 K 0.34 0.30
o 60 <N, <135 1 0.59 0.27 Kg 0.27 Kg 0.36 -
AlysFey 104 <N< 234 1 0.55 0.15 Kg 0.15 Kg 0.39 0.33
AlsFe, 72 <N, <128 1 0.67 0.23 Kg 0.23 Kg 0.43 0.37
bee Analyt. Est”. 2} 1.23% 0.9231% 0.113 Kj 0.092 Kp 0.70 0.63
fec/hep Analyt. Est", %28 1461 1.10 23 0.113 K3 0.077 Ky 0.85 -

*: Analyt estimated.
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